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Social Network Sites, Individual Social Capital, and Happiness
Happiness is currently considered one of the most important individual goals in human life. This pursuit of happiness calls for comprehension of the conditions that are necessary for a good life; thus, the subject has received considerable attention in the academic literature (Layard, 2005; Veenhoven, 2015) . However, several scholars have recently expressed strong concerns about declining levels of individual social capital -or the quality and quantity of social relationships -in Western countries. 2 Most notably, in his seminal work Bowling Alone, Putnam (2000) argues that over the past decades, people in the United States have become increasingly disconnected from one another to the point that traditional civic, social and fraternal organizations have experienced a decline in membership. Research by MacPherson et al. (2006) shows that the number of confidants with whom Americans discuss important matters decreased by approximately one-third between 1985 and 2004. Although such declining trends in individual social capital have been identified in Europe to only a limited extent (e.g., Scheepers and Janssen 2003; Adam 2008; Sarracino 2010) , on both sides of the Atlantic, there 1 Following Diener et al. (1999) , subjective well-being is a broad concept that encompasses 'people's emotional responses, domain satisfactions, and global judgments of life satisfaction'. In this article, we predominantly focus on global judgments, using overall happiness as the dependent variable. 2 Following Portes (2000) , social capital has both individual dimensions (e.g., relationships and reciprocity) and collective dimensions (e.g. trust and social cohesion). In this research, we focus predominantly on the individual dimensions of social capital in general and on social connections in particular.
are increasing concerns that social isolation and loneliness are reducing happiness in modern Western society . Because a lack of social connectivity is associated with negative health outcomes (Cacioppo and Patrick, 2008) , the World Health Organization has argued that social isolation and loneliness will be major challenges in the coming thirty years.
On the bright side, other scholars have argued that online communication, such as activity on social network sites (SNSs) such as Facebook and Twitter (see Boyd and Ellison, 2007) , is gradually replacing traditional social interactions such as face-to-face communication and that, hence, the extent to which we are experiencing a decline in individual social capital remains questionable. Related to the previous point, several studies have reported a positive relationship between the use of SNSs and individual social capital (e.g., Ellison et al. 2007; Steinfield et al. 2008; Valenzuela et al. 2009; Johnston et al. 2013; Sabatini and Sarracino 2014) .
Nevertheless, there is growing concern that computer-mediated communication is less socially and emotionally satisfying than face-to-face interaction (Turkle 2012) , and the evidence found in studies that have examined the relationship between SNSs and subjective well-being has been inconsistent at the minimum. Studies by Kim and Lee (2011) and Manago et al. (2012) find a positive relationship between SNS use and subjective well-being, while research by Helliwell and Huang (2013) and Lönnqvist and Itkonen (2014) find no relationship between SNS use and subjective well-being. Kross et al. (2013) find that Facebook use predicts declines in happiness and life satisfaction among young adults, while Sagioglou and Greitemeyer (2014) report that Facebook activity negatively affects people's happiness. In particular, it has been found that the use of Facebook can trigger negative emotions such as jealousy, social tension, and social overload (Krasnova et al. 2013) .
One reason for these ambiguous results is that the relationship between SNS use and subjective well-being likely involves both positive and negative effects, the balance of which is likely to vary across people and environments. In the current article, we argue that particularly for people who lack individual social capital, i.e., those characterized by social isolation, dissatisfaction with social contacts and social loneliness, SNS activity has a negative effect on subjective well-being. Here, social isolation is defined as the objective physical separation from other people, such as infrequent contact with friends or family. In contrast to social isolation, social loneliness is often regarded as an unfavourable balance between the actual and desired social contact (Ernst and Cacioppo 1999) and, hence, the more subjective feeling of being alone, such as feeling socially lonely and dissatisfied with one's social contacts. In this paper, we argue that SNS activity has a different effect on the happiness of people who lack individual social capital compared to people who have more abundant individual social capital because these two groups use and experience SNSs differently. These differences in usage and experience are related to both active participation and passive following behaviour on SNSs.
. Active participation on SNSs mainly involves posting, commenting, liking and chatting and is generally found to be positively related to subjective well-being because of the positive effects of active sharing and communication on subjective well-being (Lee et al. 2011; Wang 2013) . However, active participation can negatively affect subjective well-being through frequent negative posting (Locatelli et al. 2012) . Although SNSs can provide a substitute for face-to-face interaction for socially isolated and lonely people and can thus enhance their well-being, socially isolated and lonely people tend to post more negative items compared with non-isolated and non-lonely people (see also Jin, 2013) , which negatively affects their levels of well-being. In addition to relatively more frequent negative posts, people who lack individual social capital may be unable to express their true self online (Reinecke and Trepte 2014) because of the social norms on SNSs that encourage the posting of predominantly positive status updates and messages. Positive status updates on SNSs are associated with higher social attractiveness of the sender (Antheunis et al. 2010; Bazarova 2012) and receive a larger number of reactions (Utz 2011 ) and more positive reactions (Forest and Wood, 2012 ) from SNS contacts. Because a lack of contact with friends and feelings of loneliness and dissatisfaction with social contacts is not perceived as positive or in line with social norms, people who lack individual social capital are not only less likely to feel authentic on SNSs but also receive less happiness from expressing their true self online (see also Reinecke and Trepte 2014) . In this regard, it is not surprising that lonely people's satisfaction with Facebook was found to be lower than that of non-lonely people (Jin, 2013) . Examining differences in active participation (experiences), we expect that the lack of individual social capital negatively moderates the relationship between SNS use and happiness.
Passive following refers to browsing other people's profiles and can enhance subjective wellbeing by building a sense of connectedness (Valenzuela et al. 2009 ) and serving as a pleasurable experience (Wise et al. 2010) . However, the passive following of SNSs or the following of information that others share on the platform can negatively affect subjective well-being through exacerbation of negative emotions such as envy and jealousy. According to Krasnova et al. (2013) and Tandoc et al. (2015) , scrolling through the status updates of others might give the impression that other people have a more enjoyable social life. Such social comparisons can aggravate feelings of envy and jealousy, which in turn decrease subjective well-being (Muise et al. 2009; Utz and Beukeboom 2011; Appel et al., 2016) . For example, as SNS user might become envious of the many 'likes' on photos or birthday wishes that others receive or jealous about being the only individual who was not invited on a weekend trip. In particular, people who lack individual social capital are more prone to experiencing feelings of envy and jealousy because they already feel a lack of connectedness or communality and tend to attribute the positive content presented on a given SNS page to the owner's personality rather than to situational factors (Chou and Edge 2012) . In this regard, several scholars have pointed to the link between loneliness and envy (Schoeck 1969; Ninivaggi 2010) , while jealousy and envy are considered conventional emotional responses to social exclusion (Leary 1990) . Hence, based on differences in passive following behaviour, we expect that a lack of individual social capital negatively moderates the relationship between SNS use and happiness.
Building on the previous literature, the current study focuses on SNSs, individual social capital, and happiness using a representative sample of young adults (15-44 years old) in the Netherlands. In this research, happiness is regarded as one of the components of subjective well-being (Diener et al. 1999 ) that captures how much positive emotion people are experiencing, whereas individual social capital reflects the quantity (frequency) and quality (assigned value) of the social contacts people have.
We first investigate the extent to which SNS use, measured as the amount of time spent on SNSs, provides a substitute for real-life interactions in terms of happiness. Second, we explore the heterogeneity in the relationship between SNS use and happiness by analysing the extent to which the association between SNS use and happiness is moderated by social isolation and loneliness. Unlike previous work and motivated by the mixed findings on the effect of SNS use on happiness, this article provides a better understanding of the conditions under which SNSs can positively or negatively affect happiness. Here, we expect that the happiness of young adults who lack social contacts, are dissatisfied with their social contact, and feel lonely is particularly negatively affected by spending an excessive amount of time on SNSs.
Data and Methodology

Data and Variables
To analyse the relationship between SNS use, individual social capital, and happiness among young respondents who indicated that they ever used SNSs.
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Of these respondents, 605 individuals completed the survey in both 2012 and 2013. 4 Happiness.
In our research, happiness was measured using an 11-point scale of happiness in response to the question "On the whole, how happy would you say you are?", 0 being equal to "totally unhappy" and 10 being equal to "totally happy".
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Activity on Online Social Network Sites.
Our analysis included respondents who had ever engaged in online activities. We measured the respondents' online activity by reporting the average number of hours spent per week on SNSs. Here, SNS use is defined as the time spent on social media, such as Facebook, Hyves, Myspace, Sugababes, Twitter, or dating sites (such as Relatieplanet or Lexa). Respondents who reported an unrealistic number of hours per week (>168 hours) spent on all online activities were excluded from the sample.
To limit the effect of outliers, any extreme values in our SNS analysis were winsorized at the 99 th percentile.
Lack of Individual Social Capital: Social Isolation and Loneliness.
Individual social capital was measured by the quantity (frequency) and quality (assigned value) of social contacts with family and friends. The frequency of contacts was measured using the following two questions: (1) How often do you do the following: Spend an evening with family? (2) How often do you do the following: Spend an evening with friends? For both questions, the respondents could answer (1) almost 3 Of the full sample, 73% of the respondents (15-44 years) indicated that they had ever spent time on social network sites.
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The panel was extracted from the LISS database and uses information from 3 panels of the core study: "Personality Questionnaire-LISS Core Study", "Social Integration and Leisure Questionnaire, LISS Core study", and "Demographics Questionnaire". The decrease in sample size is caused by the fact that only a limited (random) sample was asked to complete the questionnaire on online social network usage in 2013. Hence, there is indication of panel attrition bias. 5 The LISS survey also includes a life satisfaction question that asks respondents "How satisfied are you with the life you lead at the moment (on a scale of 0-10)?" The correlation between happiness and the life satisfaction variable in our sample is very high (0.82). The results of this life satisfaction indicator are therefore not presented in the article but led us to the same conclusions, which are available on request. every day, (2) once or twice per week, (3) a few times per month, (4) about once per month, (5) a number of times per year, (6) about once per year, (7) never, (8) don't know, or (9) not applicable.
Because social isolation is considered the situation of almost never or never seeing family or friends, the categories were aggregated to (i) a few times per week to about once per month (labelled "frequent contacts with family or friends") and (ii) a number of times per year to never (labelled "infrequent contacts with family or friends") (cf. Forsman et al. 2012). 6 Respondents who answered "don't know" or "not applicable" were excluded from our sample.
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Regarding loneliness embodied in the experienced quality of face-to-face interaction, we included subjective measures of satisfaction with contacts and social loneliness. Satisfaction with contacts was measured using the following question (with responses on a scale of 1-10): How satisfied are you with your social contacts? Social loneliness was measured using the social loneliness index suggested by De Jong Gierveld and , which is also used in Toepoel (2013) . This index is based on the following items: (i) There are enough people I can count on in case of a misfortune (yes/don't know/no), (ii) I know many people on whom I can completely rely (yes/don't know/no), and (iii) There are enough people to whom I feel closely connected (yes/don't know/no). Cronbach's alpha (0.75) indicated that the index is internally consistent.
Control Variables.
In our analysis, we included control variables that could confound the relationships among SNS use, individual social capital and happiness. The control variables included in the analysis were other time spent online, online gaming, trust in other people (i.e., collective social capital), gender, age, civil 6 Please note that data were aggregated because there were few young adults in the sample who indicated that they were seeing friends very frequently or seeing friends never or only a few times per year. When re-estimating our baseline regressions (Table 3 ) using the frequency of contacts as continuous variable, the main conclusions do not change. These results are in Appendix B, Table 1 . 7 The categories "Don't know" and "Not Applicable" were completed by fewer than 3.2% and 1.5% of the respondents, respectively. The summary statistics and the correlation matrix of the variables included in the analysis can be found in Tables 1 and 2, respectively; . a detailed description of the variables included in the analysis can be found in Appendix A, Table 1 , and a frequency table of the categorical variables in our analysis can be found in Appendix A, Table 2 . 
Empirical Strategy
To analyse the relationships between SNS use, individual social capital, and happiness, we used a random effects model in which we considered that observations are clustered within individuals given the longitudinal structure of the dataset; for some individuals, we had observations at two points in time (2012 and 2013) . A random effects estimator is preferred over a simple pooled linear regression (pooled OLS) because ignoring the clustering of observations within individuals can result in biased coefficients and standard errors (Hox 2002) . We prefer a random effects estimator to a fixed effects estimator because the LISS data have a limited time dimension, information is not available at both time points for all individuals, and most of the variance is between individuals rather than within individuals. Hence, the use of a fixed effects estimator severely reduces the sample size, and variables can become statistically insignificant despite being economically significant. In addition, the measurement of our SNS use variable is known to be subject to memory distortion, in that individuals often have difficulty precisely recalling the average amount of time that they spent on specific activities (Pantic et al. 2012) . Hence, we prefer to explore both the between-and within-individuals variation in SNS use rather than the within-individuals variation alone.
More specifically, we estimated the following random effects regression: we expected the effect of SNS on happiness to differ for different levels of individual social capital.
Accordingly, this relationship is contingent upon individual social capital rather than mediated by it. Table 3 presents the results of our random effects estimation. All of our models were estimated using cluster-robust standard errors. Controlling for socio-demographic characteristics, trust, hours spent on other Internet sites, hours spent on online gaming and household income, we found no significant association between the use of SNS and happiness. At the same time, individual social capital affected happiness (Table 3 , Columns 2-4). Although we found that infrequently meeting with friends was not significantly related to happiness, the young adults who infrequently met with family reported, on average, a 0.2-point lower happiness score when all else was held constant. There appears to be a strong association between social loneliness and happiness. The respondents who were satisfied with their social contacts and scored low on the social loneliness index were generally happier than the respondents who were dissatisfied with their social contacts and scored high on the social loneliness scale. Compared to the young adults who rated their satisfaction with social contacts as a 7 (on a scale from 0-10), the young adults who rated their satisfaction with contacts as a 6 also reported, on average, a 0.22-point lower happiness score. Likewise, the respondents who scored 1 point higher on the social loneliness index (on a scale from 0-6) reported, on average, a 0.1-point lower happiness score. When all dimensions of social isolation and loneliness were included (Table 3 , Column 7), we found no significant association between SNS use and happiness. We also observed that the quality of social capital rather than the quantity of social capital drove the variation in happiness. While we did not find that the frequency of meeting with family and friends had a significant effect on happiness, we observed a significant effect of satisfaction with contacts and social loneliness on happiness.
Empirical Results
Baseline Results
Nevertheless, the main goal of this study was to examine the extent to which social isolation and loneliness moderate the association between the time spent on SNSs and happiness. As shown in Table 4 , social isolation did not moderate the relationship between SNS use and happiness 8 . The interaction effects between SNS use and infrequently meeting with friends (Table 4 , Column 1) and SNS use and infrequently meeting with family were statistically insignificant (Table 4 , Column 2).
However, we found evidence that social loneliness moderates the relationship between SNS and happiness. Young adults who were not satisfied with their contacts and excessively used SNS were, on average, less happy than young adults who were not satisfied with their contacts and used SNS only to a limited extent (Table 4 , Column 3). Likewise, young adults who scored high on the social loneliness scale and frequently used SNS were, on average, less happy than young adults who scored high on the social loneliness scale and did not use SNS frequently (Table 4 , Column 4). As a robustness check, we estimated identical models treating the frequency of social contacts (both with friends and family) as continuous indicators, found in Appendix B, (3) and (4) are demeaned, so that the linear terms capture the effect at the mean.
Sensitivity Analysis: Selection Bias and Propensity Score Matching
A potential drawback of the random effects estimation described in the previous paragraphs is that the observed effect of SNS use can result from the self-selection of individuals into SNS use. What would the results mean if unhappy young adults who experience social loneliness heavily use SNS to substitute their real-life contacts? This is possible because lonely people tend to use SNS more frequently (Kim et al. 2012; Song 2015) . However, under these conditions, the level of happiness that lonely individuals would have reported if they had not used SNS extensively remains unclear. In other words, specific personal characteristics can predispose young adults to self-select into SNS use.
Propensity score matching (Rosenbaum and Rubin 1983; Caliendo and Kopeinig 2008) reduces this selection bias by comparing the happiness of excessive SNS users to that of non-excessive SNS users who are as similar as possible in all other respects (Becker and Ichino 2002) and has recently been applied in other happiness studies (e.g., Binder and Coad 2013 , Nikolova and Graham 2014 , Tiefenbach and Kohlbacher 2014 , Hessels et al. 2015 . This statistical technique can best be compared to a randomized control trial in which two groups of individuals are randomly assigned to the treatment under study or to a control group. In our case, the treatment is excessive SNS use, which is defined as the highest 10th percentile of the distribution and exceeding 10 hours per week, on average (approximately more than 1 SD above the mean). The effect of the treatment is referred to as the average treatment effect on the treated (ATT), and in our case, it can be defined as the difference between excessive and non-excessive users of SNS in their expected happiness. However, as indicated by Shadish et al. (2002) , it is challenging to find exact matches when matching for multiple individual characteristics. Hence, propensity score matching variables are often combined into a multivariate composite that is utilized to match untreated individuals to treated individuals. In the present research, we used the 5-nearest neighbour matching estimator, which is often used in propensity score matching (Becker and Ichino 2002) . We chose this matching estimator because we had many comparable untreated respondents in our sample (Caliendo and Kopeinig 2008) . The Gaussian kernel estimator, which is also often used when working with this type of data, was not applied here because not all of the groupings met the common support assumption of this estimator.
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The respondents were matched using a probit model that included the following matching variables: gender, age, marital status, level of education, occupational status, household income, the time spent on Internet activities, and other dimensions of individual social capital. In addition to the estimation for the total sample, we estimated the propensity for eight groups with a high or low quality of social capital based on our social isolation and loneliness variables. We estimated the ATTs for the eight subgroups that resulted from the division of individuals based on their quantity and quality of social capital. The eight subgroups were based on (1) infrequent vs. frequent contacts 10 It should be noted that propensity score matching relies on the following two main assumptions: the unconfoundedness of control variables and the common support. The first implies that the control variables used to match the observations in our sample capture all of the differences between those who use SNS excessively and those who do not and, thus, any observed differences in happiness levels are attributable to the use of SNS. The latter assumption, which is testable, assumes that individuals (observations) with same characteristics have equal probabilities of belonging to either of the two SNS-use groups (i.e., excessive users vs. non-excessive users). After the test was run, the results for the 5-nearest neighbour matching showed that this assumption was most often not violated because the bias of each single variable in all estimations slightly exceeded the 10% threshold only in a few cases (D'Agostino 1998). These test statistics are available upon request. with friends, (2) infrequent vs. frequent contact with family, (3) dissatisfaction with contacts (ratings lower than 7) vs. satisfaction with contacts (ratings of 7 or above), and (4) feeling lonely (social loneliness index of 3 or higher) vs. not feeling lonely (social loneliness index of lower than 3).
The main results of the propensity score matching are presented in Table 5 and are broadly in line with our random effects regressions. Based on our estimation for the total sample (Row 1), we found that young adults who used SNS excessively (10 hours or more per week) were not significantly less happy than young adults who only used SNS to a limited extent. Consistent with our findings from the random effects regression, the greatest differences in happiness between excessive and nonexcessive SNS users were found within the group of young adults that was characterized by a high degree of social loneliness. In other words, excessive SNS use has a stronger negative association with happiness within the group of people with a low quality of social capital than within the group of people with a high quality of social capital. Within the group of young adults who were dissatisfied with their social contacts, the happiness of excessive SNS users was approximately 1.20 points lower than that of non-excessive users. Within the group of young adults who scored high on the social loneliness index, the happiness of excessive SNS users was approximately 0.87 points lower than that of non-excessive users. When the ATT within subgroups was compared, we found that within the groups that had infrequent contact with family or friends, excessive SNS users were not significantly less happy than non-excessive SNS users. Likewise, within the groups that were characterized by a high quantity and quality of social capital, excessive SNS users were not significantly less happy than non-excessive SNS users. 
Discussion and Conclusion
In this article, we examined the extent to which online interactions on SNSs might be replacing traditional face-to-face interactions as a source of happiness for young adults (15-44 years old). Starting with the observation that young people increasingly use SNSs in everyday life, the extent to which and conditions under which SNS affects happiness remain largely unknown. Subsequently, we examined the extent to which the effect of SNS on happiness is moderated by individual social capital, as measured in terms of social isolation and loneliness. Here, we considered both whether the respondents were physically disconnected from their friends (quantity of individual social capital) and whether they felt lonely and dissatisfied with their social contacts (quality of individual social capital).
Our main results showed that time spent on SNSs had a negative but insignificant effect on happiness for the total sample. This finding is in line with the studies of Helliwell and Huang (2013) and Lönnqvist and Itkonen (2014) , who also did not find a relationship between SNS use and subjective well-being. At the same time, both the quantity and quality of social relationships were positively associated with happiness in our study, whereas SNSs did not affect the relationship between individual social capital and happiness. Overall, these findings support the view that SNSs are not a substitute for real-life social connections in terms of happiness and, at most, complement these connections.
Nevertheless, we found a negative association between the number of hours spent on SNSs and subjective well-being for SNS users who experienced feelings of loneliness and dissatisfaction with their contacts. Although there is no relationship between excessive SNS use and happiness for young adults with a high quality of individual social capital, excessive SNS use negatively affects the happiness of individuals who feel lonely and dissatisfied with their social contacts. These findings echo earlier research by Jin et al. (2013) , who found that lonely people are more dissatisfied with SNS as a communication platform. At the same time, the quantity of social capital, as measured in terms of the frequency of meetings with friends or family, did not moderate the relationship between SNS use and happiness.
In sum, our findings highlight that the relationship between SNS use and happiness is very nuanced and heterogeneous in nature, which also explains (in part) the conflicting findings regarding the relationship between happiness and SNS use in the present literature. Our study underlines the fact that it is pivotal to examine for which type of people and under which conditions SNS use is conducive or detrimental to happiness and other facets of subjective well-being.
Limitations and Future Research
Regarding the heterogeneity of the relationship between SNS use and happiness, a limitation of our study is that we only examined individual social capital as a moderator. There could be other factors that moderate the relationship between SNS use and happiness. Most notably, our data regarding SNS use do not provide detailed information about how the participants spent their time on SNSs, which is a major limitation when discussing the implications in terms of social capital-based comparisons. Specifically, the average time spent online only accounts for the duration of SNS activity and not for the purposes of using such networks. For example, the participants did not report how much time they spent sharing their own activities online compared with the time they spent observing the activities of others. In this regard, recent research by Wenninger et al. (2014) suggests that while active participation on SNSs is positively associated with subjective well-being, passive following generally has the opposite effect (see also Lin and Utz 2015) . Likewise, future research could further distinguish between the different types of SNS platforms. For example, the relationship between Twitter use and happiness might be different from the relationship between Facebook use and happiness.
Furthermore, we lack detailed information about the personality (see Lönnqvist and & große Deters 2016) as well as the emotions that young adults experience when using SNSs. Specifically, it would be interesting to examine the interplay among social loneliness, envy, inauthenticity, and happiness. In this regard, several studies have focused on negative emotions experienced, such as envy (Krasnova et al. 2013; Muise et al. 2009; Tandoc et al. 2015; Utz and Beukeboom 2011) and inauthenticity (Reinecke and Trepte 2013) . However, research in which these factors are jointly examined is currently lacking in the literature on SNS and happiness. In addition, future research should address the positive emotions that can be experienced when using SNS to examine under which conditions SNSs are conducive to subjective well-being.
Finally, this study has a number of limitations with regard to the data that were utilized that should be addressed in future research. First, because the participants only reported the time that they spent online and did not indicate their number of online connections compared with real-life interactions, our conclusion that SNS is not a substitute in terms of happiness for conventional means of social interaction needs further examination. Second, our study focused only on global judgements of subjective well-being and did not take into account other measures of subjective well-being, such as positive affect. Third, SNS use was measured in terms of the time spent on SNSs. Although this is likely the most common way to measure SNS use in the empirical literature, such self-reported measures of SNS use are subject to memory distortions (Pantic et al. 2012) . Alternatively, a time use and diary research (see also Kross et al. 2014 ) could be used to examine the association between SNS use and SWB.
Although we find no relationship between SNS use and happiness among young adults in the Netherlands, it appears that SNSs can negatively affect the happiness of people who experience a low quality of social contacts. These findings imply that it would be better for individuals with a low quality of social capital to avoid intensive use SNS platforms because these platforms may further lower their happiness level. At the same time, following this advice could create a Catch-22 situation because SNSs may be one of the only ways for these people to maintain contact with others. In this regard, it would be important to address how people use SNSs. It may well be that lonely users who chat frequently on SNSs gain happiness from spending time online, whereas lonely users who spend most of their time scrolling through other people's profiles become less happy. However, more research is needed to verify this claim. 
